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1; 

The present invention relates to the 
manufacture of stranded wire cable such, 
for example, as is used for reinforce- 

r ment of the casings of rubber tires, power 

I* transmission belts, and other analogous 
uses which may require a stranded wire 
cable of high tensile strength, and of uni- 
form wire lengths, as well as possessing 
the quality of lying dead when being 

20 handled in connection with various manu- 
facturing processes to produce finished 
tires or belting, as the case may be. 

The object of the present invention is 
to provide an improved machine and 

-i> method for producing stranded wire cable 
at a high rate of production, with low 
labor costs, the machine being particu- 
larly characterized by its ability to con- 
tinuously produce finished wire cable hav- 

30 ing the required properties, starting with 
a supply of untwisted wire at one end of 
the machine, and ending with the storage 
of finished cable at the other end. As 
will later appear, the machine of the 
present invention is so constructed and 
operated, as to make completed cable at a 
high rate of production, without moving 
any heavy masses of metal about an axis 
of rotation, such as would set up 

40 dangerous forces, due to centrifugal 
action. 

Previous machines for the production of 
stranded cable from metal wire or tex- 
tile material, usually involve the rota- 
45 tiou, at high speeds, of either the supply 
of raw material, in the form of untwisted 
wire or yarn, or the storage spool for the 
completed cable. Due to the weight of the- 



invention provides a number of individual 
wire stranders, each involving the station- 60 
ary support of the untwisted wire supplv, 
with respect to the twisting axis, which 
stranders are adapted to continuously 
deliver twisted strands to a cable closing 
device which, in turn, delivers completely 65 
laid cable to a storage spool that is sta- 
tionary with respect to the cable twisting 
axis. As a result, completely twisted cable 
is manufactured continuously at a high 
rate of production, without moving either 70 
the wire supply, or the stored cable, about 
a rotational axis. 

As previously pointed out, the present 
machine and method will produce wire 
cable for use in rubber tire ca"sing s or belt- 76 
ing, that will lie dead when handled pre- 
paratory to its incorporation in the 
finished product. Due to the tendency of 
twisted wire cable to coil, or to remain 
alive, the machine of the present inven- 80 
tion incorporates effective means to ensure 
the killing of the completed cable, as well 
as the individual twisted strands entering 
into the cable, so that the completed cable 
will lie dead when cut into anv desired 86 
lengths, and used in the manufacture of 
tire casings or belting. 

Another factor entering into the manu- 
facture of wire cable comprising a num- 

use in tire cas- 90 
mgs or belting, is the requirement that 
each piece of finished cable be composed 
of individual wires of equal length. This 
requirement is met in the present inven- 
tion by subjecting all of the wires enter- 95 
ing into the completed cable to the pull 
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We, Johnson Steel & Wire, Inc., a 
corporation organized under the laws of 
the State of Massachusetts, United 
States of America, of Worcester, Massa- 
5 chusetts, United States of America, do 
hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described in 
1$ and by the following statement: — 

The present invention relates to the 
manufacture of stranded wire cable such, 
for example, as is used for reinforce- 
ment of the casings of rubber tires, power 
l ,f > transmission belts, and other analogous 
uses which may require a stranded wire 
cable of high tensile strength, and of uni- 
form wire lengths, as well as possessing 
the quality of lying dead when being 
20 handled in connection with various manu- 
facturing processes to produce finished 
tires or belting, as the case may be. 

The object of the present invention is 
to provide an improved machine and 
2o method for producing stranded wire cable 
at u high rate of pit) duct ion, with low 
labor costs, the machine being particu- 
larly characterized by its ability to con- 
tinuously produce finished wire cable hav- 
ing the required properties, starting with 
a supply of untwisted wire at one end of 
the machine, and ending with the storage 
of finished cable at the other end. As 
will later appear, the machine of the 
tio present invention is so constructed and 
operated, as to make completed cable at a 
high rate of production, without moving 
any heavy masses of metal about an axis 
of rotation, such as would set up 
40 dangerous forces, due to centrifugal 
action. 

Previous machines for the production of 
stranded cable from metal wire or tex- 
tile material, usually involve the rota- 
45 tion, at high speeds, of either the supply 
of raw material, in the form of untwisted 
wire or yarn, or the storage spool for the 
completed cable. Due to the weight of the 
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wire in its untwisted form, or as a. com- 
pleted cable, it has been difficult to obtain 50 
a high rate of cable production, without 
involving the movement of heavy masses 
of metal at dangerously high speeds, or 
without building extremely massive 
machinery, of which the first cost is too 55 
high to obtain higher production on an 
economical basis. In contrast to previous 
constructions, the machine of the present 
invention provides a number of individual 
wire stranders, each involving the station- 60 
ary support of the untwisted wire supply, 
with respect to the twisting axis, which 
stranders are adapted to continuously 
del iver twisted strands to a cable closing 
device which, in turn, delivers completely 65 
laid cable to a storage spool that is sta- 
tionary with respect to the cable twisting 
axis. As a resull, completely twisted cable 
is manufactured continuously at a high 
rate of production, without moving either 70 
the wire supply, or the stored cable, about 
a rotational axis. 

As previously pointed out. the present 
machine and method w iH produce wire 
cable for use in rubber tire casings or belt- 76 
ing, that will lie dead when handled pre- 
paratory to its incorporation in the 
finished product. Due to the tendency of 
twisted wire cable to coil, or to remain 
alive, the machine of the present inven- 80 
tion incorporates effective means to ensure 
the killing of the completed cable, as well 
as the individual twisted strands entering 
into the cable, so that the completed cable 
will lie dead when cut into any desired 86 
lengths, and used in the manufacture of 
tire casings or belting. 

Another factor entering into the manu- 
facture of wire cable comprising a num- 
ber of twisted strands, for use in tire cas- 90 
illgs or belting, is the requirement that 
each piece of finished cable be composed 
of individual wires of equal length. This 
requirement is met in the present inven- 
tion by subjecting all of the wires enter- 96 
ing into the completed cable to the pull 
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of a single Hying -.apstan. while subject- 
ing all the individual supplies of wire to 
the action of automatically operating ten- 
sion control devices. As a result., any piece 
of completed cable will be composed of 
individual wires of equnl length, so that 
tensile stresses will be uniformly distri- 
buted throughout each piece of cable. 
According to the present invention 
10 there is provided a method of making- 
stranded cable which comprises subject- 
ing groups of single filaments 
to a twisting action to form 
a plurality of separate strands, false 
15 twisting each of said separate strands, 
assembling all of the strands together so 
as to form the cable, exerting a feeding 
and initial twisting action upon the 
strands of the cable thereby to pull the 
20 strands past their assembly area^ and to 
urge them positively and continuously 
toward a cable-storing spool upon which 
tbe cable is wound, finally twisting the 
strands of the cable by rotating the cable 
25 completely about the spool while the for- 
ward ends of the strands are fast to the 
spool and unable to t^ist about their longi- 
tudinal axes, and winding the laid cable 
upon the spool. 

The invention provides also an appa- 
ratus for the manufacture of cable com- 
prising means for supporting a supply of 
single filaments, means for twisting 
selected groups of said filaments into 
3") strands while being drawn froni said, fila- 
ment supply, means for false twisting 
each strand of filaments, cable-forniing 
means for imparting a predetermined 
cable lay twist to said strands and for 
40 guiding such laid cable toward a cable- 
storing device, and means interposed 
between said filament supply and a cable 
twisting means for drawing off filaments 
from said supply and for feeding the same 
45 positively and continuously through said 
cable twist ing means and to said cable- 
storing device. 

The invention will now be described 
with reference to the accompanying draw- 
in£r>, in which : — 

Fig- 1 is a view in side elevation of a 
r-oinplete machine for continuously pro- 
ducing wire cable from individual sup- 
plies of wire, with certain parts being 
65 shown in section ; 

Fig. 2 is a view in end elevation of ail 
of the individual stranders shown in Fig. 
1. as viewed from the left, along the line 
? — 2. on an enlarged scale; 
CO Fi<r. 3 is a view in end elevation of the 
false twisters shown in Fig. 1. as viewed 
from the right, along the line 3 — 3, on an 
enlarged scale; 

Fig. 4 is a. fragmentary plan view of 
On the machine shown in Fig. 1, but with 



50 



view along 



the 

view alomr the 



iulu element 31 removed so as to illus- 
trate the storage drum more clearly; 

Fig. 5 is a detail view of one of the 
stranders shown in Fig. L illustrating ^ 
the tension control for the wire, as well as « I 
the stop motion for the machine ; 

Fig. 5a is an enlarged showing of the 
tension control; 

Fig. i> is a plan view of a portion of the 
parts shown in Fig. 5; 

Fig. 7 is a fragmentary vertical sec- 
tional view of the cable storing flyer of 
Fig. 1. on an enlarged scale, and with the 
dummy tube 31a removed; 

Fi<*. 8 is a plan view of the parts shown 8' 
in Fig. 7, but with the tube 31 removed: 

Fig. 9 is a sectional view along the line 
9 — 9 of Fig. 7, looking in the direction 
of the arrows ; 

Fig. 9a is a horizontal section along the 3r 
line 9a — 9a of Fig. 9: 

Fig. 10 is a sectional 
line 10—10 of Fig. 2; 

Fig. 11 is a sectional 
line 11— 11 of Fig. 3 ; p 91 

Fig. 12 is a view in side elevation of 
the capstan shown in Fig. 1, on an ■ 
enlarged scale ; 

Fig. 13 is a wiring diagram of the con- 
trol circuit for the driving motor. 9! 

Referring to Fig. 1. there will be first 
described the general layout and mode of 
operation, of the entire machine, without 
reference to details of the various mech- 
anisms which enter into the mac Inn e. 11 
Briefly stated, the machine consists of a 
number of individual wire stranders A of 
identical construction, with the stranders 
being arranged around an axis X — X 
about which" a cable flyer C is rotatably 1( 
driven to form cable from twisted wire 
strands S delivered by the stranders A. 
with tiie strands S converging upon a clos- 
ing die D located on the axis X — X 
between a flying capstan unit B and the 1] 
stranders A. Each strander A has asso 
ciated therewith a false twister F through 
which the strand 8 passes on its way to 
the closing die D, so as to render the 
strand inert. The flying capstan B is also 1] 
rotatnble about the axis X — X in the same 
direction as the flyer C. although at a dif- 
ferent rotative speed, so that finished 
cable consisting of a number of twisted 
strands S, is delivered to a storage spool 15 
F located inside the flyer C, and relatively 
stationary with respect to the flyer axis 
X— X. 

As shown in the right-hand portion of 
Fig. 1. the stranders A are in the form 1: 
or separate units, of identical construc- 
tion, and a numl-er of these strander units 
are positioned in front of the closing die 
I). Fig. 2 shows the arrangement of 
stranders A about the axis X — X. with C 
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the number of strand ers A depending 
upon the number of twisted wire strands S 
to be incorporated in the finished cable 
that is to be wound on the storage spool 
5 E, ^seven stranders being shown. 

Each strander A consists of a rot at ably 
driven spindle 1 carrying a flyer 2 in the 
form of an arm having a pulley or o- u ide 

3 mounted at its end for the passage of a 
10 strand S, containing a number of separ- 
ate wires W. In order to balance the 
machine, the flyer 2 provides two arms 
extending in opposite directions with 
respect to the spindle 1, and obviously the 

10 flyer could be made in the form of a solid 
disk if desired, with the pulley 3 mounted 
at a point on its periphery. 
As best shown in Figs. 2 and 5, there 

a i re tllree wires W in tne straacl S, and 
20 these wires W are supplied from spools 4 

arranged symmetrically about the axis 

of rotation of the spindle 1 . The several 

spools 4 are carried by a cradle 5 that is 

supported freely on the outside of the 

25 spindle 1 by bearings 6. Eaeh spool 4 is 
mounted for rotation on a pin 7 extend- 
ing radially from the center of the cradle 
5, and during the operation of the 
machine, the cradle 5 rides in the position 

30 of Pig;. 2. 

While the cradle 5, with the spools 4, 
is relatively free to turn about the axis of 
the spindle 1, with the spools 4 in approxi- 
mate balance, a counterweight below the 

35 spindle axis Y— Y holds the cradle 
against rotation in the position of Fig. 
2. wherein the heavy mass of metal repre- 
sented by the several spools 4 of untwisted 
wire W is, to all intents and purposes, 

40 stationary with respect to the flyer 2 
which is driven at a relatively high speed. 
At the same time, while the mass of metal 
an the spools 4 remains stationary with 
respect to the rotation of the flyer 2, each 

45 individual spool 4 is capable of turning 
on the axis of its supporting pin 7 to per- 
mit the wire "VV to unwind from the 
spooUn response to a pull on all of the 
strands S through rotation of capstan 

50 rolls E t forming part of the flying capstan 
unit B later described in detail. 

Tile untwisted wire W from each spool 

4 ^ passes forward ly around a 
pulley 8 mounted to turn on 

56 a fixed axis at the front end of 
the cradle 5, from which pulley 8 it passes 
around a second pulley 9 forming part of 
an automatically functioning tension con- 
trol device which cooperates with the 

60 spool 4 to cause the wire to unwind evenly 
from the spool. This tension control device 
is later described in detail with reference 
in Figs. 5 and 6, and it is sufficient to 
state at this point that after passing 

65 around the pulley 9, the wire W passes 



around a third pulley 8a mounted beside 
the first pulley 8, which serves to conduct 
the wire to a closing die 10 located at the 
front end of the cradle 5. Therefore, all 
three wires W from the spools 4 converge ~U 
upon the die 10, and a strand twist occurs 
at this point, the degree of which is deter- 
mined by the rotational speed of the 
spindle 1 and the rate at which the wire 
is pulled off the spools 4 by the rotatably 75 
driven capstan rolls R. 

From the die 10, the strand S passes 
through a tube 11 which conducts it to the 
center of the spindle 1, and then around 
a pulley 12 rotatably mounted on the 80 
spindle 1, from which pulley 12 the strand 
passes radially outward to the guide 
pulley 3 at the end of the fiver arm 2. 
From this point, the strand S passes down- 
wardly and f orwardly outside of the spools So 

4 and cradle 5 to a die 13; shown in Fig. 
1 as being located on the strander axis 
J— Y - The die 13 cooperates with die 10 
to impart an additional twist to the 
strand It is to be noted that the machine 90 
provides a number of snch dies 13 each 

located on its strander axis Y Y, in 

accordance with the number of stranders 

A -4? h n 1 l 11 '? em P lo y ed in the machine, 
with all of the strands S converging upon 95 
the cable closing die D, which is indicated 
m dotted lines in Fig. 3. 

With the above described strander con- 
struction, rotation of the flyer 2 about the 
axis Y — Y will impart a double twist to 10O 
the several wires W as the latter are 
drawn oft of the spools 4 by the capstan 
rolls K, with the number of twists per 
minute being twice the speed of rotation 
ot the spindle 1. It has been found that 105 
tiie spindle speed can be as higli as 3500 
KFik, so that each strand S can be twisted 
at a rate of at least 7000 twists per 
minute, without setting up any dangerous 
centrifugal forces, due to the fact that 110 
tile cradle o carrying the wire supply 
spools 4 is stationary, in so far as rota- 
tion of the spindle 1 is concerned. 

As previously pointed out, each 
strander A has associated therewith a 115 
tnlse twister F, as indicated in the general 
ay out of Fig. 1. The purpose of this false 
twister 1 is to render each, twisted strand 

5 inert before entering the cable closing 

di e D. upon which all of the strands S 120 
converge after passing through the false 
twisters. Generally speaking, the prin- 
ciple of false twisting involves the rota- 
taon of a bend in the strand, while hold- 
ing the ends of the bend about an axis, j*5 
at fixed points on the rotational axis For 
each complete revolution of the bend! a 
twist is put in the strand at one end, and 
is removed at the opposite end, because 
the twisting actions at the two ends are ' W 
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in opposite relation to the fixed points 
where the strand is held. 

In the present machine, each false 
twister F consists of a pair of pulleys 14 
& that are mounted for free rotation on a 
carrier 15 that is positively driven about 
the axis Y — Y. The twisted strand S 
passes back and forth between the pulleys 

14 in the form of a figure 8, so that as the 
10 pulleys 14 revolve bodily about the axis 

Y — Y, a twist will be put in the strand 
between the stranding' flyer pulley 3 aiid 
one false twister pulley 14, which twist 
will lie removed from the strand between 

15 the other false twister pulley 14 and the 
cable closing* die D. The net result of the 
passage of a strand S through the false 
twister F is to take the spring 1 or torsion 
out of the strand S so that it enter* the 

20 cable closing die D in an inert or dead 
condition. 

As indicated in Fig. 11, the carrier 13 
for each pair of false twister pulleys 14, 
as well as for the die lo, is mounted on a 

25 spindle 16, and all the spindles K> are 
driven in unison at the same speed by 
gearing* 17. The spindles 1G are hollow to 
permit the passage of" the strands S there- 
through, as" they leave the pulleys 14, so 

30 that all of the' twisted strands S arrive 
at the cable closing die D in an inert or 
dead condition, due to the uniform action 
of the false twisters thereon. 

As indicated in Fig- 1, the carrier lo 

36 of each false twister F is driven in the 
same direction of rotation as the flyer 2 
of each straader A. The particular speeds 
at which the flyer spindle 1 and the false 
twister spindle d shall be driven in order 

40 to produce a specified strand twist will 
be later discussed in detail. 

As previously pointed out, the^ draft 
necessarv to pull the individual wires Vr 
from the spools 4 through the flyer 2 ami 

45 the false twister F is produced by the 
rotation of capstan rolls R forming part 
of the flving capstan unit B. The cap- 
stan unit B consists of an elongated body 

15 supported between bearings 10 by trun- 
50 nions 20, with the left-hand trunnion 20 

carrying a driving sprocket 21, while the 
right-hand trunnion 20 carries the cable 
closing die D, upon which all of the 
twisted strands S converge. The cable is 

55 formed at this point, aud the rotation of 
the flyer C about the axis X — X imparts 
the desired cable lay twist to the strands 
S as thev are drawn through the body 18 
by rotation of the capstan rolls It, simul- 

60 taneously with the revolution of the rolls 
about the axis X — X. 

In order to positively rotate the rolls 
R on their shafts 22, a spindle 23 is rotat- 
able inside the left-hand trunnion 20. this 

65 spindle 23 heimr driven by a sprocket 24 



ai a speed greater than the speed at which 
the capstan bodv IS is driven from the 
sprocket 21. The spindle 23 extends 
through the bearing 10 into the capstan 
body 18, and is connected by suitable 
gearing 2-3 to the capstan roll shafts 22, 
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see Fig. 12. 
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The twisted cable passes back and forth 
around the capstan rolls It for a number 
of turns, and the higher speed of rota- 
tion of the spindle 23, with respect lo 
the speed of rotation of the capstan body 
18 eau-es the rolls II to be positively 
driven and thereby draw the several 
twisted strands S into the cable closing 
die D. This pull is accompanied by clos- 
ing and laying of the strands S into a 
cable, with'the" cable lay twi-t depending 
upon the speed of the flyer C and the rate 
of movement of the cable by the rolls R. 
The particular speed at which the flyer C 
shall be driven in order to produce a speci- 
fied cable lay twist will be later discussed 
in detail. , 

In its passage from the closing die D 
to the capstanrolls R, the twisted cable 
is subjected to the action of killing rolls 
20 that are mounted on and turnable with 
the capstan bodv 18. These killing rolls 
2G are freely rofatable. and are arranged 
so as to face each other in staggered rela- 
tion, thereby causing the cable passing 
between the' rolls to be flexed in opposite 
directions. The rolls 2f> are arranged in 
two sets with their axes at right angles 
io each other, and the rolls will function 
in the manner of a conventional wire 
straightened to kill the torsion or spring 
in the cable, so thai the twisted eable will 
emerge from the hollow spindle 23 at the 
end of the flying capstan unit B ? in an 
inert iir dead condition. 

As noted hereinabove, the flyer (' 
imparts the desired twist to the cable. 
However, due to the fact that the capstan 
unit B is rotated in the same direction as 
the fiver C and at a <peed which is equal 
to tm* cable twisting speed, the actual 
laying of the cable is effected at the clos- 
liiW die 13 which is located between the 
capstan unit B and tne false twisters F. 
Although it is a primary purpose of the 
capstan unit B to fe*d the cable through 
the machine, it also ha-* a secondary pur 
pose, and that is to deliver the cable oi 
to the stationary cable storage spool K 
without damaging the cable in its travel 
t othe spool, and so that the cable \vil; 
pass readily and with little friction 
through the guiding tube 31 

As best shown at the left-hand end of 
Fig. 1, and in the plan view of Fig. 4. 
the cable storing flyer C consists of a pair 
of aliened spindles 27 extending along 
the axis X — X and mounted in bearings 130 
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28. The spindles 27 are driven at exactly 
tiie same speed through sprockets 29, and 
each spindle carries a head 30 for receiv- 
ing one end of a cable guiding tube 31 
0 Having a special form which will be des- 
cribed later. Rotation of the spindles 27 
in unison at the same speed will, there- 
fore, cause the tube 31 to revolve about 
in ™ 6 ^— X, ajid it is to be noted that 
10 tne right-hand spindle 27 provides a pas- 
sage 32 extending along the axis X X 

and connecting with the right-hand end 
of the tube 31, as shown in section in Fig. 

15 i/^J 16 stora £ e s V°°l & is mounted on a 
shaft 33 extending at right angles to the 
axis X — X, and the ends of the shaft 33 
are mounted between the sides 34 of a 
cradle 35 that is supported freelv 

30 between the heads 30 by bear- 
lugs 36. The bottom of the cradle 35 pro- 
vides a. weight 37 which tends to stabilize 
the cradle and keep the spool shaft 33 
always substantially horizontal, as rota- 

26 Uon of the heads 30 carries the tube 31 
around the spool E to deliver the cable to 
the spool with the requisite amount of 
permanent twist. 

±1 ^ iin P ort ant factor in the ability of 

30 tile machine to store the cable on the spoo l 
h without altering the cable twist, resides 
m the ability of the capstan rolls li to 

- deliver the finished cable to the closing 
. „ fl y er A at fuil . closing speed. It is to be 

6b noted that a pinch roll 38 cooperates with 
the left-hand capstan roll R at its point 
of tangency along the the axis X— X, so 
that the finished cable leaves the flying 
capstan unit without needing any pull to 

40 draw it off; m fact, the cable will feed 
directly out of the capstan rolls R. There- 
fore, the storage spool E is frictionally 
driven, as later described, so as to exert 
only enough pull on the cable to wind it 

46 on the spool, at its delivery rate, without 
interfering with the necessary self-rota- 
tion ol the cable in the flyer tube 31. The 
tension in the cable at the spool E is 

ztx 5 I one P oimd > as compared to at least 

50 forty pounds tension developed by the 
rotation of the capstan rolls K, in order 
to pull the wires W from the several sets 
of supply spools 4, then the several 
strands through the false twisters F, and 

65 finally the twisted cable through the kil- 
ling rolls 26. 

As noted hereinabove > although the 
flyer C actually twists the cable, due to the 
rotation of the capstan B in the same 

60 direction as the flyer C, the cable lay is 
actually produced at the die D. Thus, as 
the cable emerges from the flying capstan 
unit B, the cable itself is rotating at the 
speed of the capstan body 18, while the 

65 flyer 0 is effective actually to twist the 



left-hand end of the cable in a manner 
such that the requisite cable lay is pro- 
duced. However, the relative speeds of the 
uyer L and the capstan unit B are such 
that uo apparent twisting of the cable is 70 
produced between these two devices as the 
cable passes through the tube 31 to a 
pulley 39 mounted on cradle 35. This 
pulley 39 serves to guide the cable first 
through a tension control device and then 76 
to the spool E, with the cable then being 
free of self -rotation, and having its origi- 
nal twist undisturbed, all as shown in 
L l lg* 7. 

In order to prevent the formation of a uy fi(> 
relative cable twist between the capstan 
j . aud %er C, the capstan body 18 is 
driven at twice the speed of the flyer G 
but m the same direction as the latter! 
lnis rotation of the capstan B is in the 85 
same direction as the direction of self- 
rotation of the cable, as indicated by the 
arrows m lug i so that each complete 
• evolution of the loop of cable in the tube 
c U produces two turns of cable twist pro- 90 

nL^l % ee i 0i J ke ca P s J an B - W *ile the 
normal effect of a revolving loop is to 

obtain a double twisting action at two 

separate points at the ends of the loop, as 96 

for example between the dies 10 and 13 

t^fif stra " der A the action is different 
with respect to the flyer C, because of the 
fact that the cable is capable of self- 
rotation, during its entire passage through ? nil 
the flyer tube 31 between its po&t of ent?y °° 
a the nght-hand flyer spindle 27 and the 
pulley 3D on the stationary cradle 35 As 
a result of the complete freedom of the 
cable to rotate as it enters the spindle 27 ,nfi 
at the rig^hand end of the revolving 105 

& - 6 + tWlst e enerai ^ at the second 
twist point represented by the used pulley 
at the left-hand end of the loop, is able 
to progress back along the cable as fast lift 
as it is generated. As a result, no tern- 
porary untwisting of the cable occuS 
because self^otation of the cable origil 
mating at the second twist point repre- 
sented by iixed pulley 39, adds itself con- 115 
tmuously to the rotation of flyer 0 to oro- 
duce at the entrance to thefyer spindl 
27 a iull twisting effect such as to exactly 
match and cancel the speed at which the 
cable itself is rotating us it leaves the 120 
flymg capstan unit B, under its own power 

"ninV^i ai \ d the rightlhand 

.pmdie 2 1 freely without bein| subject 

ti^ r 1 ardi ^/°r es as * enters the 

It is to be noted at this point that the 
operation of the cable storing flyer C 
differs radically from the operation of a 
conventional revolving loop flyer, Wue rein 130 
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a double twisting occurs between fixed 
points at opposite ends of tlie loop, as, for 
example, in the operation of the iiyer 2 
of each strander A. In the arrangement 

6 described above, with reference to the 
flyer C, the right-hand end of the loop in 
the tube 31 is free a$ the self-rotating 
cable is fed into the spindle 27. and the 
tube 31 is so designed as to prevent 

10 easy curves to the passage of 
the cable without substantial resis- 
tance to its self-rotation. As a result, 
the cable arrives at the pulley 39 after its 
passage through the tube 31, without any 

15 self-rotation at ihat point, and without 
any untwisting of the cable strands hav- 
ing occurred during its passage through 

the tube. . 

As best shown in Fig. 7, the inside dia- 
20 meter of the tube 31 i< just enough greater 
than the diameter of the cable therein, 
so that the cable moves easily therein, 
while being free to turn on its own axis 
from the time it enters the ri^ht-hand 
25 end of the tube until it reaches the pulley 
39. In order that the flyer C may operate 
at Irish speed in complete balance, a 
second tube 31a extends between the flyer 
heads 30, which tube -31a has the same 
30 form as the tube 31. The weight of the 
tube 31a is made equal to the combined 
weights of the tube 31 and the cable 
therein, so that the complete flyer C is 
absolutely symmetrical, with respect io 
35 the rotational axis X — X, see Fig. 1. 

Since the capstan rolls E do not carry 
any appreciable weight of cable, this unit 
ran be operated safely at the high speed 
necessary to obtain the final cable twist. 
As previously ] jointed out, the higher 
<peed of rotation of the spindle 23. with 
rc-speet to the speed of* rotation of the 
'•apstau body IS. causes the rolls E to be 
positively driven and thereby draw the 
45 several twisted strands S into the cable 
••losing die. This positive drive of the 
rolls li generates a relatively high ten- 
s:on in the cable sumVient to pull it 
through the false twisters I' and the two 
f>0 sets of killing rolls 26. Toe tension in 
the strands S works back through the 
individual wires TV, so that all of the 
wires TV entering into the completed t able 
are subjected to the same tension to cause 
55 unwinding of the wires TV from the 
supplv spools 4. Therefore, the mounting 
of the capstan rolls B in a rotating unit 
15. separate from the cable storing flyer 
( ". enables the completed cable to be deli- 
60 vered to the tube 31 l*eyond the roll? R 
without any tension therein, so that the 
above described self-rotation of the cable 
within the tube 31 is possible. 
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A< previously noted, the storage spool 
E. mounted in* the cradle 35, is friction- 



allv driven so as to be rotated on the axis 
of 'its shaft 33 at a speed sutiicient only 
to wind the completed cable on the spool 
E, without substantial tension, as the 
cable is delivered to the pulley 39, by the 70 
capstan rolls H. The drive for the spool 
E is obtained from a heiicai gear 4U 
mounted on the end of the left-hand 
spindle 27 of the closing flyer C\ which 
gear 40 is in mesh with a helical gear 41 75 
carried by a countershaft 42a that is 
mounted at one side of the cradle 3d, as 
best shown in Fig. 9. A second counter- 
shaft 42 is in. alignment with shaft 42a, 
and a friction clutch 43 is interposed 80 
between the gear 41 and the end of shaft 
42. which also carries one of two inter- 
meshing gears 44, the other of which is 
mounted on a short shaft 45 extending 
from one side of the cradle 35 above and 85 
parallel to the countershafts. The shaft 45 
extends through the side of the cradle 35 
and carries a sprocket 46 connected to a 
second sprocket 46a on the spool shaft 33 ; 
by a chain indicated in dot and dash lines 90 

in Fig. 8. . 

1 he clutch 43 is automatically operated . 
so as to transmit only enough power to the 
spool shaft 33 to cause rotation oi the 
spool E to wind the completed cable 95 
thereon at the delivery rate of the capstan 
roils E. withi.ut subjecting the cable to - 
mry appreciable tendon, such as would r 
interfere with itb free self-rotation within 
the tube 31. In its travel between the 1(X 
pulley 39 and the storage spool E, the 
coble 1 passes around a guide pulley 47 and 
a tension control pulley 48, the function 
of which is later described, after which 
ilie cable passes to a laying pulley 49 101 
that is adapted to be traversed, with res- 
pect to tlie spool E, to build up the cable 
thereon uniformly. The cable laying 
pulley 19 is mounted on a reversing screw 
shaft* 49a that is driven in unison with 11' 
the spool shaft 33. in any suitable 
manner. Tliis imparts a back and forth 
traversing movement to the pulley 49. as 
is usual in winding devices of this 
r ha meter. 11 

As previously pointed out. each 
strander A provides an arrangement for 
automatically controlling the unwinding 
of wire TV from each spool 4, hi accord- 
ance with the tension, or pull, as applied 12 
to the wire by the rotation of the capstan 
rolls R- The* object of this arrangement 
is to insure that the three wires entering 
into each strand S will be drawn oft" uni 
formly so that in any given length of 12 
.strand S. the wires TV therein will he all 
of the same length. 

As best shown in Fig. 5. each spool 4 
is mounted on a carrier oO thai closely 
fits one head 4a of the spool, so that the 13 
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carrier 50 and its spool is supported, as a 
unit, for rotation on the pin 7 which, 
extends outwardly from a lug 51 forming 
part of the cradle 5. The periphery of the 
5 earner 50 is adapted to be engaged by a 
brake shoe 52, which is yieldingly held 
m engagement with the carrier by a pair 
ot springs 53. 

As best shown in detail view of Fi^ 

10 0, the springs 53 extend underneath toe 
carrier -30 on opposite sides of the pin 7, 
with the ends of each spring 53 connected 
to a lug 54 forming part of the brake shoe 
o2 and to an eye-bolt 55 passing through 

15 a fixed plate 56 on the cradle 5. A nut 57 
cooperates with each eye-bolt 55, so that 
the tension of each spring 53 may be 
adjusted to balance the pull on the brake 

>A ^pe 52 and to cause the brake shoe to 

^0 fnctionally engage the carrier 50 and 
exert an initial retarding force opposing 
free rotation of the spool 4. The initial 
adjustment of the springs 53 is such as to 
hold the spool 4 stationary on the pin 7, 

40 in the absence of any tension applied to 
the wive W to pull it off of the spool 

The wire TF leads from the spool 4 to 
the fixed pulley 8 mounted on a bracket 58 
projecting from the front end of the 

oO cradle 5. As previously noted, the wire, 
after passing around the pulley 8, goes to 
the pulley 9 which forms part of the ten- 
sion control device that cooperates with 
the brake mechanism, described above, to 

35 automatically determine the amount of 
braking force applied to the spool carrier 
oi), m accordance with the tension in the 
wire. For this purpose, the pulley 9 is 
mounted for free rotation at the end of an 

40 arm o9 turnable on a fixed pivot 60 pro- 
vided by the cradle 5. Since the wire W 
passes around the pulley 9 before again 
passing over the second pulley 8a on its 

closing die 10, the arm 

40 o9 is subjected to a turning force in the 
direction of the arrow in Fig. 5a, the 
degree of which force is a measure of the 
tension in the wire as it is drawn off 
of the spool 4 by the pull of the capstan 

50 rolls 4. 

The pulley arm 59 carries a leaf spring 
61 extending in the direction of the brake 
shoe 52 and having its free end connected 
to the brake shoe by a pin 62. Therefore. 
a *y turning movement of the arm 59 in 
the direction of the arrow, under the pull 
of the wire W, will cause the application 
of a force through the spring 61, tending 
to lessen the pressure exerted by the brake 
60 shoe 52 against the carrier 50 under the 
pull of the springs 53. 

Assuming that the tension of the 
springs 53 ha.? been adjusted to hold the 
spool stationary, when wire' is not being 
65 drawn off, it is apparent that a pull 
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applied to the wire will cause this braking 
force to be reduced. The amount that the 
arm 59 turns about its pivot 60, in 
response to the pull on the wire, will, in 
turn, flex the spring 61 and cause a cer- 70 
tain amount of this force to be trans- 
mitted to the brake shoe 52, and thereby 
ease the pressure of the brake shoe on the 
spool carrier 50. The net result is that the 
retarding force applied to the spool 4 75 
through the carrier 50 varies with the pull 
on the wire, so that the wire will be drawn 
off the spool 4 uniformly. 

In view of the foregoing, it is obvious 
that the arm 59 carrying the pulley 9 is, 80 
at all times, responsive to the pull on the 
wire "VV. Therefore, the arm 59 will, dur- 
ing the normal operation of the strander, 
occupy some intermediate position 
between the two extreme positions indi- 85 
cated in dotted lines in Fig. 5a, which 
dotted line positions illustrate abnormal 
conditions of operation. 

Should the wire break, the arm 59 will 
move to the right, under the pull of the 90 
springs 53, whereas should an excessive 
pull be developed in the wire, due to 
binding or a snarl in the spool 4, the arm 
09 will move to the left. Since the occur- 
rence of either of these abnormal condi- 95 
tions should be followed promptly by stop- 
page of the machine, the present inven- 
tion contemplates the provision of an 
electrically controlled stop motion res- 
ponsive to movement of the arm 59 into 100 
either of the extreme dotted line positions 
shown m Fig. 5a. 

For this purpose, the arm 59 carries a 
contact stud 63 electrically insulated 
therefrom at 64, with the stud 63 passing 105 
through an opening 65 in the spring 61 
As best shown in Fig. 5a, the opening 
ot> is considerably larger than the stud 63 
which carries contact disks 66 and 67 on 
opposite sides of the spring 61. These HO 
disks 6o and 6, are of greater diameter 
tnan the opening 65 in the spring 61, but 
during normal operation of the strander, 
the disks do not engage the spring. How~ 
eyer from the foregoing description of 115 
the functioning of the aim 59 in response, 
to the pull on the wire W, it is obvious 
that one or the other of the contact disks 
bb or 67 will engage the spring should 
tne arm o9 move to either of the extreme 120 
positions indicated in dotted lines in 
.Big. 5a. 

The stud 63 and the contact disks 66 
and 67 constitute part of an electrical 

SEErih iro j X * -° r disco *aecting and stop- 125 
pin- the driving motor for the entire 
machine which motor is indicated at M 
in x<ig 10. This control circuit is indi- 
cated ^grammatically in Fig. 13, which 
also shows associated portions of the 130 
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strander which enter into the automatic 
functioning of the complete motor con- 
trol. As will later appear, the control 
circuit functions to automatically diseon- 
5 nect the driving motor M, and to apply 
a suitable brake to bring the entire 
machine to a quick stop upon the occur- 
rence of any of the abnormal conditions 
previously referred to. such as a break in 
10 the individual wires of a strander A, the 
development of excessive tension in any 
wire, or the occurrence of a break in a 
completed strand S. 

For purposes of illustration, the control 
15 circuit is shown as comprising a quick- 
acting relay 68 in the form of an elec- 
tronic tube shown in Pig. 13 as providing 
terminals 69 and TO leading to the 
strander and forming part of the electri- 
20 cal circuit which includes the stud 63 and 
the contact disks .66 and 67. As will later 
appear, the functioning of the tube 68 in 
the motor control circuit is such as to 
automatically sfop the machine whenever 
2o the terminals 69 and 70 become electri- 
cally connected together as a result of the 
occurrence of any of the abnormal condi- 
tions previously referred to with refer- 
ence to the operation of the strander. 
;K) As indicated in Fig. 13, in which only 
related parts of the strander are shown, 
the tube terminal 69 is in continuous 
electrical contact with the moving strand 
S, and one way of accomplishing this 
35 result is by connecting the terminal 69 to 
the frame' or housing which carries the 
false twister pulleys 14. "With this con- 
nection, the terminal 69 will always be in 
electrical contact with the strand S 
40 through the pulleys 14, carrier 15. 
spindle 16, and the spindle bearing's. 

The other tube terminal 70 is connected 
to the frame member on which the 
strander spindle 1 is mounted, and this 
45 terminal is in electrical connection with 
the stud 63 carrying the contact disks 66 
and 67, through the strander frame to 
the spindle 1, through its bearings, and 
then along the spindle to the outside bear- 
50 ing 6 for the cradle 5 to a contact post 71 
connected to this bearing. A flexible lead 
7 la connects the post 71 to the stud 63, 
and during normal operation of the 
strander, the tube control circuit is open 
55 at this point because the contact disks 66 
and 67 are out of engagement with the 
spring 61. 

The spring 61 is in electrical connection 
with the other side of the tube control cir- 
liO cuit, as represented by the terminal 69.. 
through the arm 59, cradle 5, and strand 
closing die 10, carried thereby, where con. 
nection. is established through the strand 
S and the false twister pulleys 14. as pre- 
65 viously described. It is to be noted in 



Fig. 13 that the flyer pulley 3 and spindle 
pulley 12 are provided with insulating 
bushings 3a and 12a, respectively, to pre- 
vent the strand S from making contact 
with the spindle 1 at these points. Fur- 70 
therniore, the spool cradle 5 is insulated 
from the spindle 1 by sleeves 72a and 72 b 
to prevent any electrical connection 
between the spindle 1 and the cradle -3 
through the cradle bearings G. 75 

It is evident from the foregoing that 
so long as leaf spring 01 does not touch 
contacts 66 or 67, no electrical connection 
exists between terminals 69 and 70.. under 
which conditions the motor control sys~ 80 
tern is arranged to permit the machine tu 
run continuously. Assuming that the 
machine is running to manufacture com* 
plete cable, and that a given strander A 
is operating normally, the control arm 
of each snool of this strander will, m 
effect, oscillate between the dotted line 
positions of Fig. oa in accordance with 
the pull on the wire. However, should the 
pull on the wire exceed a predetermined 90 
amount, as a result, for example, of a 
snarl in the wire on the spool 4 this exces- 
sive pull will swing the arm 39 to the 
extreme left-hand position indicated by 
dotted lines in Fig. 5a. When this occurs, 95 
the contact disk 66 will engage the spring 
61, thereby completing the circuit 
between terminals 69 and 70, and caus- 
ing the motor control system to stop the 
driving motor M and apply a brake to 100 
bring the machine to a stop. 

By reason of the above described func- 
tioning of the control circuit of the stop 
motion, the entire machine will be 
brought to a standstill before the pull can 105 
become so great as to break the wire. If , 
however, the wire should break for any 
reason, so that there is no pull exerted 
through pulley 9 to the arm 59, then the 
ann 5y will be turned to the extreme right- 110 
hand position indicated in dotted lines in 
Fig. da. This movement will occur 
immediately following a break in the 
wire, due to the pull of the springs -33 on 
the brake shoe 52, thereby causing the Llf> 
contact disk 67 to engage the spring 61 
and complete the circuit between 69 and 
70, causing stopi>a<re oi the machine as 
previously describee!. It is to be noted 
that operation of the stop motion in res- 120 
ponse to a breakage of any wire of a 
spooler also results in an increase of the 
pressure applied to the spool carrier 50 by 
the brake shoe 52, so that the spool 4 will 
not overrun. 12T> 

The action described above, however, 
will not stop the machine in the event of 
breakage of the completed strand S at 
any point between die 13 and pulley 12, 
since the strand itself Ls used to carry 130 
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the stop signal. To -insure stoppage of the 
machine upon breakage of S between 
these points, a contact plate 73 is located 
between false twister F and closing die 
5 D. This plate is provided with a clear- 
ance hole through which the strand passes 
without touching the plate when the 
strand is under tension and therefore 
straight, as in normal operation. Plate 73 

10 is connected electrically to terminal 70, 
but is insulated from the rest of the 
machine. If the strand S breaks between 
pulley 12 and die 13, the portion of the 
strand between die 13 and cable closing 

15 die D will become slack and will strike 
against the periphery of the -clearance 
hole in plate 73, thereby establishing an 
electrical connection through the strand 
between plate 73 and false twister F, and 

20 hence between terminals 69 and 70. This 
causes the motor control to stop the 
machine, as later described in detail, 
through the functioning of the tube 68 as 
quick-acting relay to hold the motor cir- 

25 cuit open, even though the closure of the 
circuit across terminals 69 and 70 be of 
extremely short duration. 

As previously noted, the cable storage 
spool E is driven through an automati- 

30 eally controlled friction clutch 43, so as to 
transmit only enough power to the spool 
shaft 33 to cause the spool E to wind com- 
. pleted cable at the delivery rate of the 
capstan rolls B, and without subjecting 

35 the cable to any appreciable tension, such 
as would interfere with its free self-rota- 
tion within the tube 31 of the cable stor- 
ing flyer C. In the absence of such a vari- 
able^ drive for the storage spool E, the 

40 tension on the cable would be decreased 
as the diameter of the bundle of cable on 
the storage spool increases. 

As best shown in Figs. 7 a ad 8, which 
show the construction of the cable storing 

45 flyer C on an enlarged scale, the cable 
passes downwardly from the pulley 39 to a 
first guide pulley 47 mounted on a fixed 
bracket. 74 attached to one end of the 
cradle 35. From the pulley 47, the cable 

50 passes around the tension pulley 48 and 
then back to a second guide pulley 47a 
which is mounted on a bracket 75 below 
th 0 laying pulley 49. 

The tension pulley 48 is carried at the 

55 end of an arm 76 which extends under 
tbe countershaft 42, as indicated in dotted 
lines in Fig. 8, and is turnable on pivots 
77, so that the pulley 48 is adapted to 
move in a plane substantially at Tight 
angles to the plane of the pulley 47a. It 
will be apparent from a consideration of 
Fig. 8 that the tension pulley 48 is 
located between the guide pulley 47a and 
the pivots 77 for the arm 76, so that the 

65 pull of the cable, as it is wound on the 



storage spool E, tends to turn the arm 76 
in a clockwise direction, as viewed in 
8. m 

Referring* now to Fig. 9, it will be seen 
that the friction clutch 43 is mounted on 70 
the end of the countershaft 42 which also 
carries one of the gears 44 for driving 
the shaft 45 which, in turn, drives the 
spool shaft 33. The countershaft 42 is cap- 
able of axial movement in its bearings 75 
78, and the outer end of the countershaft 
42 is normally subjected to a pressure for 
engaging the clutch 43 with the face of 
the driving gear 41. The arrangement for 
holding the clutch engaged consists of an 80 
arm 79 which, as best shown in Fig. 8, is 
mounted on the same pivot 77 as the arm 
76 and is turnable therewith. A spring 80 
connected between the arm 76 and a fixed 
point on the cradle 35 serves to hold the 85 
free end of the arm 79 in engagement with 
the outer end of the countershaft 42, and 
thereby hold the clutch 43 engaged with 
a predeteimined pressure. Small adjust- 
ments in the degree of this pressure can be 90 
made by means of a stud 81 at the end of 
the arm 79, which stud is pointed at its 
end, so as to be received in a seat 82 in 
the outer end of the countershaft 42. 

When the machine is started in opera- 95 
tion to make completed cable for winding 
on the storage spool E, the pressure 
exerted by the arm 79 on the end counter- 
shaft 42 is initially adjusted by the stud 
81, so as to engage the clutch 43 with a 100 
predetermined pressure. This initial set- 
ting is such as to cause the clutch 43 to 
transmit only enough power to the spool 
shaft 33 to insure rotation of the spool E 
at a rate just sufficient to wind the cable 105 
at the delivery rate of the capstant rolls 
R, without appreciable tension. However, 
tfhis initial setting of the clutch would 
not suffice to maintain a constant small 
winding tension, because of the fact that 110 
as the diameter of the bundle of cable 
being wound on the spool E increases, the 
spool would exert a reduced pull on the 
cable being wound. 

With the above described mounting of 115 
the tension pulley 48 on the arm 76, it 
is obvious that as the cable passes around 
the pulley 48 in its travel between the 
guide pulleys 47 and 47a, the arm 76 
will be subjected to a turning moment 120 
in a clockwise 'direction, as viewed in Fig. 
8, This turning moment is opposite to 
1he turning moment in a counterclock- 
wise direction set up by the pull of the 
spring 80 attached to the arm 79. Thus, 125 
an increase in the tension of the cable, as 
it is wound on the spool E, will cause the 
arm 76 to turn clockwise against the pull 
of the spring 80, and thereby cause the 
short arm 79 to exert a reduced pressure i3U 
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on the end of the countershaft 42, while 
a decrease in cable tension will result in 
an increased pressure on countershaft 42. 
The net result of the above described 

5 functioning' of the tension pulley 4S is 
that as the diameter of the bundle of cable 
being wound on the spool E increases, any 
tendency for the pull on the cable to 
decrease will be automati rally coinpen- 

10 sated for by an increase in the pressure 
applied by the arm 79 to the end of tin? 
countershaft 42 by pull of spring SO, with 
a corresponding increase in the pressure 
exerted by the clutch 43 on the face of the 

15 driving gear 41. Therefore, as the wind- 
ing of the cable proceeds, just enough 
power is transmitted to the spool shaft 
33 to cause rotation of the spool and the 
winding of the cable thereon at a rate 

20 corresponding to the delivery rate of the 
cable by the capstan rolls, all without 
appreciable tension in the cable being 
wound. 

In tlie foregoing description of the 

25 general construction and operation of the 
machine, it has been stated that- the speed 
of each strander spindle 1 shall be such 
as to produce a specified strand twist, 
while the speed of the flyer C shall be 

30 such as to produce a specified cable lay 
twist. As an illustration of the manner in 
which the rotative speeds of these 
elements, as well as the rotative speeds of 
the false twister spindles l'o and the cap- 

35 stan unit B are related to the characteris- 
tics of the final cable, there will next be 
described the manner in which the 
machine is operated to produce a speci- 
fied type of cable. 

40 In considering the mode of operation 
of the machine to produce a particular 
type of cable, let it be assumed that the 
cable to be produced shall have a speci- 
fied strand twist of 7.70 turns per inch, 

45 right-hand lay, and a specified cable lay 
twist of 3.03 turns per inch, left-hand 
lay. Let it also be assumed that it is 
desired to operate each strand and deliver 
the strands to the flying capstan for 

50 twisting into cable at a delivery rate of at 
least 50 feet per minute. It is to be noted 
that the manufacture of completed cable 
as fast as 50 feet per minute is an 
extremely high production rate as com- 

66 pared to existing machines. 

In order to obtain the above mentioned 
cable production rate of 50 feet per 
minute, it is necessary to drive each 
strander spindle at a speed of 3500 BPM., 

GO so that the double twist fiver will twist 
each strand at a rate of 7000 twists per 
minute. In order to prevent torsioning 
of each strand during the cable closing 
operation, the strander must produce not 

(;.") only the specified strand twi-t of 7.70 



turn* per inch, but must also produce an 
additional 3.03 turns per inch of back- 
rotation for the cable closing operation, 
a total of 10.70 turns per inch. 

Coming now to the rote at which the 7 
capstan rolls H must be driven to produce 
a twist of 10.79 turns in each inch of wire 
travel, it is obvious that the capstan rolls 
must pull the .-able through the machine 
at a linear speed of 04S.S inches per 7 
minute, which speed is obtained by divid- 
ing 7000, the total number of strand 
twists per minute, by 10.70, the required 
number of turns per inch to be produced 
by each strander. It is to be noted that £ 
the cable production rate of G4S.8 inches 
per minute is somewhat in excess ot' 50 
feet per minute. 

In order to render each strand inert 
before it enters the cable dosing die, it 8 
must be over-twisted and then allowed to 
untwist, this result being obtained by- 
passing each strand around the rolls 14. 
of the false twister F. 

Assuming a desired strand over-twist of £ 
1.3 turns per inch, and realizing that the 
flyers A are actually applying 7.70 turns' 
per inch to the strands, it is clear that 
in applying an over-twist of 1.3 turns per 
inch, the strands would, of necessity, he 9 
twisted on one side of the false twisters 
F a total of 9.0G twists per inch. There- 
fore, by multiplying G4S.S, the sneed of , 
feed, by 9.0?*. the strand twist per inch of 
travel, there results a total of 5877.7 of 1 
strand twists per minute necessary to pro- 
duce such an over-twist. Thus with the 
fivers producing 7000 twists per minute, 
it would appear that it is necessarv to 
rotate the fivers an amount equal to 1 
70OO-5S77.7 or 112-2.3 EPM, in order to 
produce the desired over-twist of 1.30 
twist per inch. 

In order to dose the cable with the 
specified cable lay twist of 3.03 turns per 1 
inch, while the capstan rolls are drawing 
the rable at 04S.8 inches per minute, the 
flyer C must be driven at a speed of 982.0 
which figure is obtained by multi- 
plying the cable speed of G4S.S inches per 1 
minute hv 3.03. the turrs per inch, and 
then dividing the Jesuit by 2. for the 
reason that the flyer C produces two rable 
twists for each revolution thereof. Since 
the capstan unit 15 travels at twice the 1 
speed of the flyer C, as above indicated, 
its actual speed mu-t be two times 082.9 
or 1965.S RPM. 

The figures given are purely illustra- 
tive and only represent the conditions to 1 
be met in order to produce a cable having 
a specified strand twist and a specified 
cable lay twist. Obviously, the figures 
given will vary accordingly to the strand 
twist and cable lay twist that may be i 
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desired, and also according to the hard- 
ness of the wire W. That is to say, other 
wire might require either more or less 
than 1.3 turns per inch of oveT- twist to 
5 render the strand inert. 

As previously pointed out, the entire 
machine is driven from an electrical 
motor H, and the manner in which all 
the various parts of the machine are 
!* ! driven from the motor is indicated d un- 
grammatically in Fig. 1, and in detail in 
Fig. 10. As shown, the motor M is 
mounted at the base of a frame 83 which 
carries the stranders A, with the motor 
1") being connected by a belt 84 to a pulley 
85 on a power shaft 8G. The shaft 86 is 
connected by a chain 87 and sprockets 87a 
to a sleeve 88 surrounding the spindle 1 
of the central strander A, and this sleeve 
20 88 is utilized to drive all the other 
stranders of the machine. The shaft 86 
also serves to drive a countershaft 89 
which extends along the machine beneath 
the frame 90 on which the false twisters 
25 F and flyers B and C are mounted. 

As best shown in Fig. 10, the sleeve 88 
of the central strander A carries a gear 
91 in mesh with a gear 92 mounted on a 
short shaft 93 that is inclined with res- 
30 pect to the central spindle 1 and is 
parallel to the spindle of one of the 
stranders outside of the central strander 
on the frame 83. This arrangement is 
duplicated for each of the other stranders 
35 mounted on the frame 83, so that the 
spindle 1 of each strander A is driven 
through a chain 94 engaging with 
sprockets 95 on the short shaft 93 and each 
outside spindle 1, respectively. 
40 The drive for the countershaft 89 is 
obtained from the power shaft 86 through 
a chain 96 and sprockets 97, with the 
chain 96 also driving the central spindle 
1, through sprocket 97a. The count ershaft 
45 89 serves to drive the sprockets 21 and 24 
of the flyer B and the sprockets 29 of the 
flyer C by means of the chains 98 and 99 
indicated by the dot and dash lines in 
Fig. 1. The false twister spindles 16 are 
00 also driven from the countershaft 89 
through the chains 100 and sprockets 101 
and 102. As best shown in Fig. 11, the 
central spindle 16 is driven by sprocket 
101, while the sprocket 102 drives a sleeve 
65 103 surrounding the central spindle, 
which sleeve 103, in turn, drives the sur- 
rounding spindles 16 through the gearing 
17. Thus, all parts of the machine are 
driven from a common source of power 
6ft represented by the motor M, with the gear 
ratios being such as to give the rotative 
speeds previously set forth. 

In the previous discussion of the func- 
tioning of the electrical stop motion asso- 
85 ciated with each strander wire W, refer- 



ence has been made to the control circuit 
for the motor M as represented ^y the 
wiring diagram of Fig. 13. This control 
circuit must meet certain requirements, 
tile most important of which is that any 70 
closure of the circuit between terminals 
69 and 70, must cause deenergization of 
the motor M and application of a brake, 
no matter how short the period of such 
circuit closure. Means must also be pro- 75 
vided for manually starting or stopping 
the machine, or to operate the machine 
for short periods, even though the con- 
trol circuit is open, as when tf jogging ,f 
the machine preparatory to setting it up 80 
for normal operation. 

Fig. 13 shows one way of fulfilling 
these requirements, wherein the circuit 
emplovs the previously mentioned gas- 
filled thyratron tube 68. This tube, when 85 
operated from a source of direct current 
voltage has the property of acting as a 
rapid latch-up relay, i.e. once the tube 
fires and starts conducting from cathode 
to anode, current will continue to flow 90 
regardless of grid voltage, as long us 
plate voltage is present. 

The filament voltage for the tube 68 is 
supplied from a transformer 104 upon 
closure of switch 105 leading to an alter- 95 
nating current supply, and a time delay 
relay 106 is also operated from this cur- 
rent supply. The purpose of this relay 106 
is to prevent the main magnetic contactor 
107 from being closed until the filament of 100 
the tube 68 has had sufficient time to heat. 
After the time delay of relay 106 has 
lapsed, its contact 108 closes, and the 
machine may now be started, provided 
there is no circuit between points 69 105 
and 70. 

Closure of the " Start " switch 109, a 
normally open momentary contact control 
button, causes the coil 110 of the contac- 
tor 107 to be energized, closing contacts 110 
111 and 112. The contactor 107 locks in 
electrically through contact 112, and vol- 
tage is applied to the motor M and the 
magnetic brake 113, thus releasing the 
brake and starting the motor. Alternating* H5 
current voltage is now applied to a tube 
supply transformer 114, the output vol 
tage of which is applied to a bridge recti- 
fier 115, which is of the copper oxide or 
selenium type, and this causes a direct 120 
current voltage to appear between points 
116 and 117. 

A filter condenser 118 is provided 
across the source of plate voltage supply 
between the points 116 and 117, and it 125 
will be seen that this source of voltage is 
impressed across a voltage divider con- 
sisting of resistors 119 and 120. This is 
done to create a source of negative grid 
bias voltage at point 121, with respect to 130 
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the cathode of the tube 68. As long as no 
connection is made between points 09 and 
70, this negative bias potential is 

m impressed upon the control grid of tube 

o 68, and is sufficient to prevent the tube 
from conducting.^ Thus, under conditions 
of normal operation, no current flows in 
the plate circuit of the tube 68, so that the 
contact 122 of a trip relay 123 remains 

10 closed and the machine continues to run. 
Should control terminals 69 and 70 
become electrically connected, even if 
only for ^iooo second, due to abnormal 
operation of the cable-making machine as 

15 previously described, the grid of the tube 

68 is brought to ground potential and the 
tube fires, and remains conducting even 
though the previously closed circuit from 

69 to 70 is reopened. 

«0 The flow of current in the plate circuit 
of the tube 68 causes relay 123 to be ener- 
gized, which, in turn, causes its contact 
122 to open. This breaks the lock-in cir- 
cuit of the magnetic contactor 107, which 

26 was from L — 1 through contactor coil 
110, trip relay contact 122, time delay 
relay contact 108, " Stop " button 124, 
"Tog " button 125, and lock-up contact 
112 of the contactor back to L — 3. This 

30 causes the -contactor 107 to open since its 
coil 110 is deenergized; this in turn de- 
energizes the motor M and applies the 
brake 113. It will also be seen that open- 
ing the contactor 1D7 cuts off the source 

86 of alternating current voltage to trans- 
former 114, thus causing the tube 68 to be 
extinguished. This allows contact 122 to 
reclose, but the contactor 107 does not 
reclose because lock-up contact 112 is now 

40 open. 

The machine can be inched by holding 
down the " Jog " button 125 which by- 
passes the trip relay contact 122 and the 
time delay relay contact 108, but the con- 

45 factor will not lockup. The circuit between 
terminals 69 and 70 must, however, be 
open before the machine mav be started 
by the button 109, because trip relay con- 
tact 122 reopens immediately upon appli- 

50 cation of plate voltage to the tube 68, and 
the contact 122 will remain open for as 
long as the control grid of the tube is held 
at ground potential. 

In the foregoing description of the 

55 electrical control for the driving motor 
M, it has been assumed that the entire 
machine would be driven by a single 
motor. It is obvious, however, that separ- 
ate motors can be employed for driving 

60 the individual strander spindles 1 and the 
counter shaft 89, thereby eliminating 
much of the gear and chain drives shown 
in Fig. 10. In the event of using an indi- 
vidual motor drive, the electrical control 

6( circuit shown in Fig. 13 would remain 



substantially unchanged, with all of the 
motors being connected to, or discon- 
nected from, the power source through 
the functioning of the main contactor 
107, as described above. 70 

Furthermore, the machine is so con- 
structed that it is capable of being oper- 
ated in a somewhat different manner tliau 
as described above, without alteration of 
its basic mechanisms. For example, 70 
should it be desired to manufacture cable 
having a core strand of opposite twist to 
that of the outer strands, the central 
strander A may be arranged to run oppo- 
site to its normal direction of rotation 80 
by suitable modification of its gearing. 
The central false twister F is then geared 
to run in its original direction of rotation, 
but at increased speed, because the cen- 
tral strand S now subtracts from the back- 85 
rotation during cable closing rather than 
adding to it as formerly. To produce the 
same strand twist per inch as formerly, 
the speed of the oppositely-rotating cen- 
tral strander is reduced. 90 

Should it be desired to make a cable 
with a non-metallic core, such as a 
twisted fibrous material, or a single fila- 
ment of nylon or other plastic, this may 
be done by loading on© or more of the 95 
spools on the central strander A with the 
desired material. If a single filament is 
to be fed, only one spool is used, and the 
speed of the central strander flyer is 
reduced to produce only the back-rotation 100 
required for the cable closing operation. 
If a yarn or thread is to be used as a core, 
it may be fed from one spool of the cen- 
tral strander in the manner described 
above for a single filament. Or, if it is 105 
desired, all of the spools of the central 
strander may be loaded with yam or 
thread which will then be twisted together 
to form a single core strand, in the same 
manner as though wire were used. 110 

It is also evident that the central 
strander need not be used at all when- 
ever it is desired to use an already 
finished core, such as rayon yarn or thread 
without back-rotation. In such case, the 115 
central strander may be removed from 
the machine, and a stationary spool of 
core material mounted in its place. This 
spool, since it does not rotate bodily, may- 
be quite large. If it i s considered incon- 120 
venient to remove the central strander, 
the spindle 1 of same may be made hollow 
throughout its entire length, and the 
strand of core material introduced from 
a source outside the machine, passing 12-"» 
through the hollow central spindle and 
thence directly to closing die D, the cen- 
tral false-twister serving merelv as n 
guide. 

From the foregoing, it is apparent that 130 
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by tlie present invention there is provided 
an improvement in the manufacture of 
stranded wire cable, wherein a plurality 
of single wires, as drawn from individual 
I spools, are grouped for twisting into 
strands and the strands brought together 
for twisting into a cable that is 
stored as it is formed, with all 
of the above operations being per- 

10 formed as a continuous process in which 
the wire supplies partake of no motion 
except that of unwinding from the spools, 
and the stored cable partakes of no 
motion, except that of winding on the 

16 storage reel. As a result, the machine of 
the present invention is capable of being 
operated at a high rate of production, 
which would not be possible of attainment 
with bodily movement of either wire sup- 

20 pHes or stored cable about axes of 
revolution. 

What we claim is : — 

1. A method of making stranded cable 
which comprises subjecting groups of 

25 single filaments to a twisting action to 
form a plurality of separate strands, false 
twisting each of said separate strands, 
assembling all of the strands together so 
as to form the cable exerting a feeding 

30 and initial twisting action upon the 
strands of the cable thereby to pull the 
strands past their assembly area and to 
urge them positively and continuously 
toward a cable-storing spool upon whiph 

35 the cable is wound, finally twisting the 
strands of the cable by rotating the cable 
completely about the spool while the for- 
ward ends of the strands are fast to the 
spool and unable to twist about their 

40 longitudinal axes, and winding the laid 
cable upon the spool. 

2. A method according to Claim 1, 
wherein the strands are rotated during 
said feeding action and the cable is 

45 revolved completely about said cable-stor- 
ing spool in the same direction as and at 
a speed one-half of said rotation during 
the feeding action. 

3. A method according to Claim 1 or 2, 
50 wherein all of the strands are directed 

through a cable-closing die at the point 
of assembly to form said cable. 

4. A method of making stranded cable 
which consists in directing a plurality of 

55 separated strands through a cable-closing 
die into a cable, imparting a feeding 
action to the cable so as to pull it through 
the die and urge it positively and con- 
tinuously toward a cable-storing spool, 

69 such feeding action being accompanied by 
a twisting action for rotating the cable 
about its longitudinal axis thereby to lay 
the strands about each other in cable 
fashion as they pass through the die, 

65 rotating the cable continuously and com- 



pletely about the spool while the forward 
ends of the strands are held by the spool 
from rotating about their longitudinal 
axes, thereby to impart a permanent 
cable lay twist to the strands, supporting 7u 
the strands continuously from their feed- 
ing area to the cable-storing spool so as 
to render the feeding action effective to 
deliver the strands to the spool, and An- 
ally winding the cable upon the spool 75 
without imparting any appreciable ten- 
sion to the cable. 

5. A spool of stranded cable made in 
accordance with the method of any one of 
tlie preceding claims. £0 

6. Apparatus for the manufacture of 
cable comprising means for supporting a 
supply of single filaments, means for 
twisting selected groups of said filaments 
into strands while being drawn from said 85 
filament supply, means for false twisting 
each strand of filaments, cable-forming 
means for imparting a predetermined 
cable lay twist to said strands and for 
guiding such laid cable toward a cable- 90 
storing device, and means interposed 
between said filament supply and a cable 
twisting means for drawing off filaments 
from said supply and for feeding the 
same positively and continuously through 95 
said cable twisting means and to said 
cable-storing device. 

7. Apparatus according to Claim 6, 
wherein said cable-storing device is in 
the form of a spool and means are pro- 100 
vided for rotating said spool so as to wind 
the laid cable thereon, means being auto- 
matically operative to control said last 
mentioned means so as to prevent it from 
imparting any substantial tension to said 105 
cable. 

8. Apparatus according to Claim 7, 
characterized by the fact that a cable-clos- 
ing die is provided for receiving said 
strands from a plurality of supply posi- 110 
tions, and a cable flyer of the double twist 
type is rotatably driven about said spool 

for imparting said predetermined cable 
lay twist to said strands, said cable flyer 
including a guide tube for guiding* the \lb 
laid cable to said spool, a cax>stan roll over 
which the cable is wound interposed 
between said closing die and said cable 
flyer for drawing the strands through the 
said die and for feeding the cable through 120 
said guide tube to said spool, and means 
for positively rotating said capstan roll 
about its normal axis of rotation and 
bodily about the cable axis at a speed 
twice that of said cable flyer ? said auto- 125 
matically operative means being adapted 
for preventing said means for rotating the 
spool from imparting* any appreciable ten- 
sion to the cable as it is fed through said 
guide tube. " j^q 
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9. Apparatus according to Claim 8, 
characterized by a plurality oi! groups of 
supply reels carrying single filaments, a 
rotatably driven strand flyer oi tke double 

5 twist type associated with each group of 
reels for imparting* a predetermined 
strand twist to a strand composed oi fila- 
ments drawn from said reels, means for 
false twisting each strand, said cable- 

10 closing die being disposed between said 
strand and cable flyers for receiving the 
twisted filament strands converging upon 
said die from said strand flyers. 

10. Apparatus according to any one of 
15 Claims 6 to 9, characterized by means res- 
ponsive to the passage of each filament 
from said supply to render the driving 
means inoperative upon breakage of any 
filament. 

20 11. . Apparatus according to any one of 
Claims 0 to 1U, characterized by means 
responsive to the tension of each filament, 
as it is drawn from said supply, to render 
said twisting means and said feeding 

25 means inoperative when, the tension in. 
any filament exceeds a predetermined 
amount. 

12. Apparatus according to any one of 
Claim 6 to 11, including means sensitive 

.?} to the passage of each filament from said 
supply to render said driving means in- 
operative upon breakage of any filament. 

13. Apparatus according to any one of 
Claims 6 to 12, including means respon- 
ds sive to the tension of each filament, as it 

is drawn from said supply, to render said 



twisting means and said feeding nuniia 
inoperative when the tension in any fila- 
ment exceeds a predetermined amount. 

14. Apparatus according to any one of 41 
Claim 6 to 13, including means responsive 
to the tension on each filament as it 
unwinds from a spool on which it is stored 
for automatically controlling the appli- 
cation of a braking- force to each storing 4< r 
spool to insure a uniform tension to each 
individual filament. 

15. Apparatus according to Claim 14, 
including an electrical control circuit res- 
ponsive to the functioning of said tension 51 
responsive means for stopping the appara- 
tus upon the breakage oi" any filament 
therein. 

16. Apparatus according to any one oi 
Claims 6* to 15, including an electrical 5 
control circuit sensitive to the passage of 
the strand formed from wires drawn from 
all of said filaments for automatically 
stopping the strand formation upon th»» 
breakage thereof. 6' 

17. The method of winding stranded 
cable substantially as hereinbefore des- 
cribed. 

18. The apparatus for manufacture of 
stranded cable substantially as herein- 6- 
before described with reference to and as 
illustrated in the accompanying drawings. r 

JSTEVEXS, LAXGNER, PARKY & 

ROLLINSON, ? 
Chartered Patent Agents, 
Agents for the Applicants. 
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